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(54) PERMANENT MAGNET ROTOR AND MANUFACTURE THEREOF 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
permanent magnet rotor wherein a plated layer 
is almost uniform in the central part and the 
end portion of the permanent magnet for a field 
system and has no trace of electrode, when an 
electroplated permanent magnet for a field 
system is used, and moreover can simplify 
processes and shorten the manufacturing time. 
SOLUTION: In this permanent magnet rotor 1, 
a yoke 2 is formed by laminating many steel 
sheets 4, having 2n times (n is positive integer) 
the number of magnetic poles 5 are formed on 
the outer periphery, slots 6 are formed for all 
the magnetic poles at equal distances from a 
rotating shaft hole, or are formed at alternate base parts, and permanent magnets 3 
previously electroplated for a field system are inserted in the slots. For the permanent 
subjected to electroplating, an electrode which is electrically continuous to the 
permanent magnet is moved relatively to the permanent magnet. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroplating was performed beforehand said permanent 
magnet for fields The manufacture approach of the permanent magnet rotator 
characterized by the electrode which flows in a permanent magnet, and the 
permanent magnet concerned moving relatively in performing said electroplating. 
[Claim 2] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroplating was performed beforehand said permanent 
magnet for fields The manufacture approach of the permanent magnet rotator 
characterized by making it contact said two or more electrodes alternatively to the 
permanent magnet concerned while two or more electrodes which flow in a permanent 
magnet exist in performing said electroplating. 

[Claim 3] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroplating was performed beforehand After inserting 
the permanent magnet for fields of rare earth in the slot of the Rota yoke in inserting 
the Rota yoke in a revolving shaft, The manufacture approach of the permanent 



magnet rotator which is beyond the temperature of said curie point of the permanent 
magnet for fields, inserts this Rota yoke in a revolving shaft, and is characterized by 
magnetizing after that after heating the Rota yoke between the temperature of under 
the engine-performance maintenance temperature of the raw material of the 
permanent magnet for fields. 

[Claim 4] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroplating was performed beforehand After 
electroplating which whose thickness of the deposit of said electroplating is almost 
uniform at the center section and edge of the permanent magnet for fields, and does 
not have the remains of an electrode was performed to said permanent magnet for 
fields, The manufacture approach of the permanent magnet rotator characterized by 
heating the Rota yoke which inserted said permanent magnet for fields to temperature 
higher than the curie point of said permanent magnet for fields. 

[Claim 5] The manufacture approach of the permanent magnet rotator according to 
claim 1 , 2, or 4 characterized by the construction material of said electroplating being 
nickel plating. 

[Claim 6] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the permanent 
magnet rotator which comes to insert the permanent magnet for fields which 
electroplating is performed beforehand, is among a refrigerant and is used The 
permanent magnet rotator to which thickness of the deposit of said electroplating is 
characterized by performing electroplating which is almost uniform at the plate-like 
center section and plate-like edge of the permanent magnet for fields, and does not 
have the remains of an electrode to said permanent magnet for fields. 
[Claim 7] The permanent magnet rotator according to claim 6 characterized by the 
construction material of said electroplating being nickel plating. 

[Claim 8] The thickness of the deposit of said electroplating is the permanent magnet 
rotator according to claim 6 to which it is characterized by 5 micrometers or more 20 
micrometers or less being [ of the permanent magnet for fields ] 5 micrometers or 
more 10 micrometers or less in the center section mostly still more preferably. 
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[Claim 9] The yoke of a rotator carries out the laminating of many steel plates, and is 
formed, and it has a 2n time (n is a positive integer) magnetic pole on a periphery. All 
the magnetic poles of an almost equal distance or the base in every other one is 
equipped with a slot from a revolving-shaft hole. Into this slot In the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroless nickel plating was given Said permanent 
magnet for fields is the manufacture approach of the permanent magnet rotator 
characterized by carrying out after inserting the permanent magnet for fields with 
which it is a rare earth magnet and said nickel plating was heat-treated in electroless 
nickel plating in said slot of the Rota yoke. 

[Claim 10] The manufacture approach of a permanent magnet rotator according to 
claim 9 that said heat treatment temperature is characterized by being 350-400 
degrees C. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the permanent magnet rotator which 
inserted the permanent magnet for fields in all the magnetic poles of the magnetic pole 
of the Rota yoke, or the base in every other one, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Generally, in the compressor, a drive motor and a 
compression equipment are arranged in serial inside the well-closed container with 
which a refrigerant and oil circulate, and the technique in which the permanent magnet 
for fields is inserted in the rotator of said drive motor is known. 
[0003] Drawing 9 shows the longitudinal section of the conventional compressor for 
refrigerating cycles. The compressor for refrigerating cycles in which the whole is shown 
with a sign 500 has the well-closed container 510 with which a refrigerant circulates. 
Inside this container 510, the compression equipment (a graphic display is omitted) and 
the drive motor 520 are arranged at the vertical serial. 

[0004] The drive motor 520 consists of a rotator 700, a stator 600, and a revolving shaft 
710. Said stator 600 consists of a stator core 610 and a coil 620 for excitation. Said 
rotator 700 has the Rota yoke 720, the permanent magnet 730 for fields, the spacer 740, 
and the balance weight 750. The Rota yoke 720 is formed by carrying out the laminating 
of many silicon steel plates 760. The magnetic pole 770 is formed in the periphery of the 
Rota yoke 720, and the slot 780 which inserts the permanent magnet 730 for fields is 
formed in the base of this magnetic pole 770. 



[0005] The permanent magnet 730 for fields is formed in the magnitude which can be 
held in a slot 780, and, generally surface treatment is not performed to the front face of 
the permanent magnet for fields. 

[0006] The Rota yoke 720 is inserted [ it burns it and ] in and inserted in the revolving 
shaft 710 beforehand installed in the well-closed container 510 on the occasion of the 
assembly of the compressor for refrigerating cycles. That is, the Rota yoke 720 is heated 
at about 450 degrees C, and a central revolving-shaft hole is expanded, and a little, a 
major diameter, nothing, and while it has been hot, it inserts in a revolving shaft 710. 
When the Rota yoke 720 cools after that, the revolving-shaft hole which was expanding 
will contract and the breakthrough concerned will carry out binding maintenance of the 
revolving shaft 710. In addition, at the time of a compressor activity, although the 
temperature of the compressor itself rises and being amounted to about 130 degrees C, 
since a revolving shaft 710 also expands simultaneously in this case, the maintenance of 
the Rota yoke 720 to a revolving shaft 710 is not reduced. 

[0007] And the permanent magnet 730 for fields is inserted in the Rota yoke 720. That 
is, the permanent magnet 730 for fields with which surface treatment is not carried out 
after cooling of the Rota yoke 710 by no magnetizing [ which was wrapped in 
rust-proofing paper ] is inserted in the interior of a slot 780. Furthermore, the 
nonmagnetic spacer 740 is pressed fit to the edge of the Rota yoke 720 as immobilization 
of the shaft orientations of the permanent magnet for fields after insertion of the 
permanent magnet 730 for fields, and, subsequently the magnetic balance weight 750 
which maintains the ** balance of a compression equipment is pressed fit to near the 
spacer 740 edge. The drawing Nakaya mark Q shows the path of insertion of the 
permanent magnet 730 for fields. 

[0008] After said each part article is inserted, the lid (a graphic display is omitted) of a 
well-closed container 510 is shut, and in a high current, a sink and a revolving shaft 710 
are locked in the coil 620 for excitation, the permanent magnet 730 for fields is 
magnetized, after that, warm air is blown upon the interior of a well-closed container 
510, it is dried, and internal moisture is evaporated. 
[0009] 

[Problem(s) to be Solved by the Invention] Since it is what inserts in the slot of the Rota 
yoke the permanent magnet for fields with which surface treatment is not carried out 
according to the conventional technique mentioned above, Since a motor operates in the 
pressurized container which management of generating prevention of rust until it 
incorporates the permanent magnet for fields is as serious as except, and a refrigerant 
and oil are pressurized also even for after slot insertion, and circulates A refrigerant and 



oil permeated to the interior of the raw material of the permanent magnet for fields, and 
there was a problem in which a magnet is dissolved. Then, that by which surface 
treatment is made by the permanent magnet for fields used for a compressor is known 
recently. Although insert the 2nd page with the needlelike fixed electrode whose magnet 
item counters, a current is passed to this, it is immersed in a plating bath and nickel 
plating is performed, in order that plating may not attach the surface treatment in this 
case to the part which the fixed electrode of a magnet raw material front face touched, a 
magnet raw material is exposed. 

[00101 When inserting in the slot of the Rota yoke the permanent magnet for fields with 
which such electric nickel plating was performed, in order to prevent that rust is 
generated from the remains of an electrode, even if it needed to apply remedy material 
to the remains of an electrode (nickel plating with the remains of an electrode calls 
hereafter what applied remedy material to the remains of an electrode.) and performed 
still such remedy, there was a problem which remedy material solves in a refrigerant or 
oil. In addition, the dimensional control of the magnet which it burns and inserts in, and 
is easy to produce peeling of remedy material by the difference in the expansion 
coefficient of remedy material and plating to the elevated temperature of warm air 
desiccation, and lowering of strength in high temperature also has by the difference in 
construction material, and includes the remedy section was also serious. 
[0011] Furthermore, for the fixed electrode, plating current concentrated on the edge of 
the permanent magnet for fields, and nickel plating with the remains of an electrode 
had the inclination (increase of 20-micrometer - 50micrometer) for an edge to become 
thicker than a center section generally, therefore since the residual stress in the film 
would increase if the plating film becomes thick while a dimensional control is difficult, 
it had the inconvenience to which the adhesion force also falls. 

[00121 On the other hand, not using the permanent magnet for fields which performed 
electroplating mentioned above, what inserts in the Rota yoke the permanent magnet 
for fields which performed electroless deposition exists. In this case, the permanent 
magnet for fields which performed electroless deposition was heat-treated separately, 
and after burning, inserting in and inserting the Rota yoke in a revolving shaft, the 
permanent magnet for fields after heat treatment is inserted in the slot of the Rota yoke. 
When using the permanent magnet for fields which performed such electroless 
deposition, since three processes of [ burn and insert in and ] insertion and insertion 
into the slot of the Rota yoke of the subsequent permanent magnet for fields to heat 
treatment of the permanent magnet for fields which performed electroless deposition, 
and the revolving shaft of the Rota yoke are taken, while process time amount becomes 



long, there is a problem that magnetic immobilization is difficult. 

[0013] This invention improves the permanent magnet rotator by which the permanent 
magnet for fields which performed electroplating, and the permanent magnet for fields 
which performed electroless deposition are inserted in the slot of the Rota yoke, and its 
manufacture approach. When using the permanent magnet for fields which performed 
electroplating it is in acquiring the permanent magnet rotator using the permanent 
magnet for fields which a deposit is almost uniform at the center section and edge of the 
permanent magnet for fields, and there are no remains of an electrode, and performed 
electroless deposition which can attain simplification of a process, and shortening of 
production time together, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] The yoke of a rotator carries out the laminating of 
many steel plates, and invention according to claim 1 is formed. It has a 2n time (n is a 
positive integer) magnetic pole on a periphery, and all the magnetic poles of an almost 
equal distance or the base in every other one is equipped with a slot from a 
revolving-shaft hole. Into this slot In performing said electroplating, in the manufacture 
approach of the permanent magnet rotator which comes to insert the permanent 
magnet for fields with which electroplating was performed beforehand, said permanent 
magnet for fields is the manufacture approach of the permanent magnet rotator which 
the electrode which flows in a permanent magnet, and the permanent magnet 
concerned move relatively. 

[0015] The yoke of a rotator carries out the laminating of many steel plates, and 
invention according to claim 2 is formed. It has a 2n time (n is a positive integer) 
magnetic pole on a periphery, and all the magnetic poles of an almost equal distance or 
the base in every other one is equipped with a slot from a revolving-shaft hole. Into this 
slot In the manufacture approach of the permanent magnet rotator which comes to 
insert the permanent magnet for fields with which electroplating was performed 
beforehand said permanent magnet for fields While two or more electrodes which flow 
in a permanent magnet exist in performing said electroplating, it is the manufacture 
approach of a permanent magnet rotator of having made it contact said two or more 
electrodes alternatively to the permanent magnet concerned. 
[0016] The yoke of a rotator carries out the laminating of many steel plates, and 
invention according to claim 3 is formed. It has a 2n time (n is a positive integer) 
magnetic pole on a periphery, and all the magnetic poles of an almost equal distance or 
the base in every other one is equipped with a slot from a revolving-shaft hole. Into this 
slot In the manufacture approach of the permanent magnet rotator which comes to 



insert the permanent magnet for fields with which electroplating was performed 
beforehand After inserting the permanent magnet for fields of rare earth in the slot of 
the Rota yoke in inserting the Rota yoke in a revolving shaft, It is beyond the 
temperature of said curie point of the permanent magnet for fields, and after heating 
the Rota yoke between the temperature of under the engine-performance maintenance 
temperature of the raw material of the permanent magnet for fields, it is the 
manufacture approach of the permanent magnet rotator which inserts this Rota yoke in 
a revolving shaft, and is magnetized after that. 

[0017] The yoke of a rotator carries out the laminating of many steel plates, and 
invention according to claim 4 is formed. It has a 2n time (n is a positive integer) 
magnetic pole on a periphery, and all the magnetic poles of an almost equal distance or 
the base in every other one is equipped with a slot from a revolving-shaft hole. Into this 
slot In the manufacture approach of the permanent magnet rotator which comes to 
insert the permanent magnet for fields with which electroplating was performed 
beforehand After electroplating which whose thickness of the deposit of said 
electroplating is almost uniform at the center section and edge of the permanent 
magnet for fields, and does not have the remains of an electrode was performed to said 
permanent magnet for fields, It is the manufacture approach of a permanent magnet 
rotator of having heated the Rota yoke which inserted said permanent magnet for fields 
to temperature higher than the curie point of said permanent magnet for fields. 
[0018] Invention according to claim 5 is the manufacture approach of a permanent 
magnet rotator that the construction material of said electroplating is nickel plating, in 
claims 1 and 2 or invention of 4. 

[0019] The yoke of a rotator carries out the laminating of many steel plates, and 
invention according to claim 6 is formed. It has a 2n time (n is a positive integer) 
magnetic pole on a periphery, and all the magnetic poles of an almost equal distance or 
the base in every other one is equipped with a slot from a revolving-shaft hole. Into this 
slot In the permanent magnet rotator which comes to insert the permanent magnet for 
fields which electroplating is performed beforehand, is among a refrigerant and is used 
The thickness of the deposit of said electroplating is almost uniform at the plate-like 
center section and plate-like edge of the permanent magnet for fields, and is the 
permanent magnet rotator by which electroplating without the remains of an electrode 
is performed to said permanent magnet for fields. 

[0020] Invention according to claim 7 is a permanent magnet rotator whose construction 

material of said electroplating is nickel plating in invention of claim 6. 

[0021] For invention according to claim 8, in invention of claim 6, the permanent 



magnet for fields is a center section mostly, and 5 micrometers or more 20 micrometers 
or less of thickness of the deposit of said electroplating are 5-micrometer or more 
permanent magnet rotator which is 10 micrometers or less still more preferably. 
[0022] The yoke of a rotator carries out the laminating of many steel plates, and 
invention according to claim 9 is formed. It has a 2n time (n is a positive integer) 
magnetic pole on a periphery, and all the magnetic poles of an almost equal distance or 
the base in every other one is equipped with a slot from a revolving-shaft hole. Into this 
slot In the manufacture approach of the permanent magnet rotator which comes to 
insert the permanent magnet for fields with which electroless nickel plating was given 
Said permanent magnet for fields is a rare earth magnet, and is the manufacture 
approach of the permanent magnet rotator performed after inserting the permanent 
magnet for fields with which said nickel plating was heat-treated in electroless nickel 
plating in said slot of the Rota yoke. 

[0023] Invention according to claim 10 is the manufacture approach of a permanent 
magnet rotator that said heat treatment temperature is 350-400 degrees C, in invention 
of claim 9. 
[0024] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained 
with reference to an attached drawing. 

[0025] Drawing 1 is the exploded view showing the permanent magnet rotator 
concerning the example of this invention. The permanent magnet rotator 1 of this 
example has the Rota yoke 2 by which the laminating was carried out to the shape of a 
column, and two pairs of tabular permanent magnets 3 (3a, 3b, 3c, 3d) for fields. Said 
Rota yoke 2 extracts many silicon steel plates 4 with metal mold, and the laminating of 
it is carried out to one, and it is formed in it. The Rota yoke 2 has four magnetic poles 5 
(5a, 5b, 5c, 5d) which projected in the radiation direction in the peripheral face. The slot 
6 (6a, 6b, 6c, 6d) in which the permanent magnet for fields is made to insert is formed in 
the base of these magnetic poles. Furthermore, the revolving-shaft hole which makes a 
revolving shaft penetrate is prepared in the core of the Rota yoke 2. Moreover, rivet 
breakthrough 13a for immobilization of the shaft orientations of the permanent magnet 
for fields is prepared between the minimum distances of a slot and a revolving-shaft 
hole. 

[0026] As shown in (a) of drawing 2 , the permanent magnets 3a, 3b, 3c, and 3d for fields 
were formed in six face pieces of a cross-section rectangle, and have performed electric 
nickel plating Ml to the front face of the permanent magnet for fields. Plating is 
performed by plating means to mention this electric nickel plating Ml later. 



[0027] Furthermore, insert the permanent magnet 3 for fields in a slot 6, the 
nonmagnetic spacer s is made to install in the ends of the Rota yoke 2 as immobilization 
of the shaft orientations of the permanent magnet for fields concerned, the balance 
weight 11 which maintains the ** balance of a compression equipment is put, finally the 
Rota yoke 2, Spacer s, and a balance weight 11 are summarized, and the whole is fixed 
in total by the rivet 13. Thereby, the permanent magnet rotator 1 of this example is 
assembled. 

[0028] In this invention, said electric nickel plating has the almost uniform coat 
thickness of plating at center-section 3A of the permanent magnet 3 for fields shown in 
(b) of drawing 2 , and edge 3B shown in (c) of drawing 2 , and is electroplating without 
the remains of an electrode. 

[0029] Plating is performed as such electric nickel plating Ml is shown in drawing 3 . 
That is, in the container 801 filled up with the solution 802, that top face installs the 
fixture 803 which makes an inclined plane 804, arranges the spherical electrode 
805,805 of a couple near this fixture 803, and constitutes a gilding machine 800. If a 
magnet 3 is set to said inclined plane 804 and sent to a slanting lower part, while a 
magnet 3 will be pinched by the electrode 805,805 within a solution 802, the electrode 
concerned rotates and a magnet 3 is sent further caudad. An electrode 805,805 holds the 
location of**** to rotate, a plating power source flows in this electrode 805,805, and 
electric nickel plating is made by the magnet 3. Since the electrode location of a magnet 
3 changes at this time, nickel plating can be uniformly performed to the front face of a 
magnet 3. Furthermore, since the electrode is spherical, it becomes point contact to a 
magnet and producing variation in plating thickness decreases. 
[0030] According to an artificer's etc. experiment, by moving an electrode and 
performing electric nickel plating, as mentioned above, center-section 3 A and edge 3B of 
the permanent magnet 3 for fields are almost uniform, and it is checking that 
electroplating without the remains of an electrode is obtained. In the permanent 
magnet for fields holding the corner of an acute angle, the corner was especially able to 
plate in accordance with the configuration of a magnet raw material to homogeneity, 
without becoming round. In addition, it is because it becomes the front face to which a 
crack cannot be attached easily that considering as nickel plating by this example can 
obtain the deposit of a high degree of hardness by this, and it is hard to wear out. But as 
for this invention, it is needless to say that it is not what is restricted to nickel plating. 
[0031] In this example, as shown in drawing 4 , 5-20 micrometers of a deposit are 
desirable. Furthermore, especially a desirable thing is 5-10 micrometers. In drawing 4 , 
an axis of abscissa is spacing of a magnetic longitudinal direction, t is an edge, and t/2 is 



a center section, and the axis of ordinate shows the thickness of a deposit. 
[0032] The deposit given to the permanent magnet for fields is so good that it is thin. 
The gap between the permanent magnet for fields and a silicon steel plate will become 
large, the effectiveness of magnetic flux will worsen, and this will produce the crack of a 
deposit, and peeling with thermal expansion or thermal stress, if a deposit becomes 
thick. Since there can be little this point and thermal stress which the one where a 
deposit is thinner receives, can end and can make distortion small, the thinner one is 
good. However, in the case of the motor which reinforcement [ as opposed to / that it is 
less than 5 micrometers / an oscillation ] runs short, for example, is used for a 
compressor, the inconvenience in which a deposit separates in the operating range 
(-20-130 degrees C) of a compressor is produced. On the other hand, if it exceeds 20 
micrometers, it will have become clear that the crack of a deposit and peeling are 
produced with thermal expansion or thermal stress. Therefore, as mentioned above, 
5-20 micrometers of a deposit are desirable. When a deposit is set to 5-10 micrometers, 
even if it carries out forced cooling of the magnet after compressor inclusion, the crack of 
a deposit is not especially produced. When not carrying out forced cooling, it is good at 
5-20 micrometers. 

[0033] Drawing 5 is drawing showing other electric gilding machines used for this 
invention, and in the case of this example, the roller-like fixture 803,803 is installed in 
the container 801 filled up with the solution 802, it arranges the electrode 805,805 of 
the shape of a roll of a movable couple in a longitudinal direction along with this fixture 
803, and constitutes a gilding machine 800. The electrode 805,805 is formed in the 
longitudinal direction movable through the support lever 807 at the slider 806. It is 
immersed in a solution 802, and a magnet 3 is laid in said fixture 803,803, and is 
pinched by the electrode 805,805. In this example, an electrode 805,805 rotates, it 
moves to a longitudinal direction, and electric nickel plating is made by the magnet 3. 
Since the electrode location of a magnet 3 changes also in this example, nickel plating 
can be uniformly performed to the front face of a magnet 3. Moreover, since the 
roller-like fixture 803,803 will produce the part where plating is not made if it contacts 
in the always same location in case this lays a magnet 3, the roller-like fixture 803,803 
is made as [ carry out / some / forward reverse rotation ]. By this, it will be given, 
without nickel plating being almost uniform on the front face of a magnet 3, and 
attaching the remains of an electrode, when a magnet 3 is rocked to a longitudinal 
direction and the electrode location to the magnet of said electrode 805,805 changes. 
[0034] In the case of this example, drawing 6 is drawing showing the electric gilding 
machine of further others used for this invention, in the container 801 filled up with the 



solution 802, the fixture 803 which formed two or more movable electrodes 805,805 is 
installed in the vertical direction, an electrode 805 protrudes and a gilding machine 800 
is constituted in the lower part of the support lever 807 movable in another side and a 
longitudinal direction. It is immersed in a solution 802 and a magnet 3 is laid in said 
fixture 803,803. In this example It is made for the electrode 805 which the electrode 805 
prepared in the fixture 803 contacted field 3E which has the large surface area of a 
magnet 3, and was prepared in the support lever 807 to contact field 3D which has the 
small surface area of a magnet 3. When either of each electrode 805,805 flows with a 
magnet, electric nickel plating is made by the magnet 3. That is, in this example, since 
the electrode location of a magnet 3 changes by achieving contact and a flow with an 
electrode and a magnet alternatively suitably, it is made as [ perform / uniformly / to the 
front face of a magnet 3 / nickel plating ]. 

[0035] Thus, in this invention, since a magnet and an electrode move relatively, in the 
case of electroplating, the surface treatment which concentration of the current over a 
magnet is lost and does not produce the remains of an electrode is made, and it can 
plate to homogeneity at a center section and the edge. Furthermore, since it is the 
configuration which an electrode moves, the corner concerned can form a deposit in 
homogeneity in accordance with the configuration of a magnet raw material also to the 
permanent magnet for fields equipped with the corner of an acute angle, without 
becoming round. 

[00361 Therefore, when the electrode remedy section is in an order end face according to 
the conventional electroplating When it is in field 3E in which the die length of the shaft 
orientations of the Rota yoke 2 and a magnet was not able to be identically set, and the 
electrode remedy section has magnetic large surface area Since there is no lobe of the 
electrode remedy section like before in the permanent magnet 3 for fields to there 
having been inconvenience to which the gap between the permanent magnet for fields 
and a silicon steel plate must be enlarged, therefore the effectiveness of magnetic flux 
worsens according to this invention, Such inconvenience can be avoided, consequently a 
dimensional control can be easily performed now. 

[0037] Next, as for the permanent magnet rotator 1 of assembled this example, heating 
is made less than several minutes from the curie point of the permanent magnet 3 for 
fields between which of the engine-performance maintenance temperature of plating, or 
the engine-performance maintenance temperature of the raw material of the permanent 
magnet for fields, or low temperature. As everyone knows, although it has the 
spontaneous MAG in itself, this spontaneous MAG aligns by impression of an external 
magnetic field and ferromagnetics, such as a magnet, express the MAG outside, the 



temperature to which this spontaneous MAG disappears is called curie point. 
[0038] In this example, it is beyond the temperature of said curie point of the permanent 
magnet for fields, and after heating the permanent magnet rotator 1 several minutes 
between the temperature of under the engine-performance maintenance temperature of 
the raw material of the permanent magnet for fields, this rotator 1 is inserted in the 
revolving shaft of the compressor for refrigerating cycles so that it may mention later. 
[0039] According to this example explained above, in the case of electroplating, the 
surface treatment which concentration of the current over a magnet is lost and does not 
produce the remains of an electrode is made, and it can plate to homogeneity at a center 
section and the edge. Furthermore, since it is the configuration which an electrode 
moves, the corner concerned can form a deposit in homogeneity in accordance with the 
configuration of a magnet raw material also to the permanent magnet for fields 
equipped with the corner of an acute angle, without becoming round. Since especially 
corner 3C was held by own reinforcement of plating, its need for raw material 
reinforcement of a permanent magnet own [ for fields ] decreased. Moreover, mostly, in 
center-section 3 A, the thickness of the electric nickel plating Ml is demagnetized at 
high temperature after inserting the thickness of 20 micrometers or less of 5 
micrometers or more, nothing, and the permanent magnet 3 for fields in the Rota yoke 2, 
even if the magnet slightly magnetized by [ of the permanent magnet for fields ] burning, 
inserting in and carrying out at temperature higher than the curie point of the 
permanent magnet for fields is mixing. Furthermore, by applying an elevated 
temperature, that the bonding strength of the interface of plating and the permanent 
magnet for fields improves is also the knowledge which this invention person etc. 
acquired newly. Moreover, when a rotator was inserted in a revolving shaft, while 
5 -micrometer or more thickness of 20 micrometers or less was the minimum plating 
thickness which the distortion or the crack by the difference in the expansion coefficient 
of the permanent magnet for fields and plating cannot generate easily, it also became 
clear that peeling of plating by oscillation could be prevented after inserting in the slot 
of the Rota yoke 2. Especially a desirable thing is considering as the thickness of 5-10 
micrometers, and as mentioned above, it does not produce a plating crack with forced 
cooling. Furthermore, since the construction material of electroplating is nickel plating, 
it is harder than a magnetic raw material, and since it has the property of soft 
magnetism, endurance ability also improves that a crack cannot be easily attached to 
the Rota yoke before and after insertion. Moreover, even if plating separates after 
inclusion, since plating is the magnetic substance, it will be adsorbed and will not 
disperse from a magnet raw material front face. Furthermore, in the rotator which 



inserts the permanent magnet for fields in the slot of the Rota yoke like this example, 
since it is electroplating of the magnetic substance, it is also a big advantage that 
magnetic GYAPU of a slot and the permanent magnet for fields can be set up few. 
[0040] Moreover, the following example is consulted when using a rare earth magnet for 
the permanent magnet for fields. That is, after inserting the permanent magnet for 
fields of rare earth in the slot of the Rota yoke, it is beyond the temperature of said curie 
point of the permanent magnet for fields, and after heating the permanent magnet 
rotator 1 several minutes between the temperature of under the engine-performance 
maintenance temperature of the raw material of the permanent magnet for fields, this 
rotator 1 is inserted in a revolving shaft, and after that, it magnetizes and goes into 
predrying temperature (before or after 170 degrees C). In this point and the former, 
carrying out the temperature rise of the permanent magnet for fields at the time of a 
motor activity, and demagnetizing the first stage is known. However, if dissipation 
(demagnetization) of the spontaneous MAG is made in case [ of the revolving shaft of 
said Rota yoke / so-called ] it burns and inserts in, and it passes through the process of 
subsequent magnetization and predrying, even if in the case of a rare earth magnet a 
motor will be used in the future and it will be exposed in predrying temperature, it has 
become clear that the situation of the initial demagnetization mentioned above is 
avoidable. 

[0041] By the way, electroless deposition besides [ which mentioned nickel plating 
above ] electroplating is also known. And in the former, that by which the permanent 
magnet for fields with which electroless nickel plating was given is inserted in the slot 
of the Rota yoke is also used. In this case, nickel plating is heat-treated before inserting 
the permanent magnet for fields which performed nickel plating in the Rota yoke. 
[0042] That is, the plating coat in the condition of having performed nickel plating is 
amorphous, and it is nonmagnetic, and by heat-treating, it crystallizes gradually from 
near 250 degree C, the eutectic object of nickel3-P other than nickel arises, and 
magnetism also comes out. Moreover, as shown in drawing 7 , a degree of hardness is 
also obtained with a peak of 400 degrees C. But at still higher temperature, the crystal 
grain once made detailed becomes large, and a degree of hardness also falls. 
[0043] Therefore, when the permanent magnet for fields which performed electroless 
deposition was used conventionally, since three processes of [ burn and insert in and ] 
insertion and insertion into the slot of the Rota yoke of the subsequent permanent 
magnet for fields to heat treatment of the permanent magnet for fields which performed 
electroless deposition, and the revolving shaft of the Rota yoke were taken, while 
process time amount became long, there was a problem that magnetic immobilization 



was difficult. 

[0044] Between that 350-400 degrees C of peak degrees of hardness in said drawing 7 
are especially obtained at 400 degrees C, and temperature in case the Rota yoke is 
inserted [ it burns it and ] in and inserted in a revolving shaft being 350-400 degrees C, 
this invention person etc. gets an idea for 350-400 degrees C to be common, and 
proposes the thing to the revolving shaft of said Rota yoke for which it burns and inserts 
in and nickel plating is collectively heat-treated simultaneously in the case of insertion. 
Thus, after inserting in the Rota yoke the permanent magnet for fields with which 
electroless nickel plating was given, it makes it possible to burn and insert in said Rota 
yoke with heat treatment of nickel plating performed at another process until now by 
applying the almost same temperature (the inside and outside of about 400 degree C) as 
the heat treatment temperature of nickel plating, and to perform a process 
simultaneously. It burns and inserts in with heat treatment of nickel plating, and 
simplification of a process and shortening of time amount can be attained by unification 
of a process. Moreover, according to this example, it is checking that the crack of plating 
has decreased. 

[0045] Drawing 8 shows the sectional view which inserts the Rota yoke to the 
compressor. 

[0046] The compressor for refrigerating cycles in which the whole is shown with a sign 
200 has the well-closed container 210 with which a refrigerant circulates. Inside this 
container 210, the compression equipment (a graphic display is omitted) and the drive 
motor 220 are arranged at the vertical serial. 

[0047] A drive motor 220 consists of a rotator 400, a stator 300, and a revolving shaft 
230, and said stator 300 consists of a stator iron core 310 and a coil 320 for excitation. 
Said rotator 400 makes one the Rota yoke, the permanent magnet for fields, Spacer s, 
and a balance weight 11, is a rivet 13, and is caulking ******. 

[0048] The assembly of the compressor for refrigerating cycles is faced. As mentioned 
above in the revolving shaft 230 installed in the well-closed container 210, a rotator 
above the curie temperature of the permanent magnet for fields either the 
engine-performance maintenance temperature (in the case of electric nickel plating) of 
the raw material of the permanent magnet for fields, or the engine-performance 
maintenance temperature (in the case of electroless nickel plating) of plating - it heats 
within several minutes between low temperature, a rotator 400 is inserted in a 
revolving shaft 230 in the direction of an arrow head Q since then, and it is cooled after 
that. 

[0049] Furthermore, the lid (a graphic display is omitted) of a well-closed container 210 



is shut, a revolving shaft 230 is fixed mechanically, a high current is passed to an 
exiting coil 320, the permanent magnet for fields is magnetized by this, after that, warm 
air is blown upon the interior of a well -closed container 210, it is dried, and internal 
moisture is evaporated. 

[00501 By the above-mentioned configuration, the inclusion to the revolving shaft of the 
assembly (the Rota yoke inclusion of the permanent magnet for fields) of Rota and the 
compressor of Rota can produce now according to an individual. Consequently, 
simplification of a process and shortening of time amount can be attained. 
[0051] 

[Effect of the Invention] As explained above, when using the permanent magnet for 
fields which are the permanent magnet rotator which inserted the permanent magnet 
for fields in all the magnetic poles of the magnetic pole of the Rota yoke, or the base in 
every other one, and its manufacture approach, and performed electroplating, the 
deposit of this invention is almost uniform at the center section and edge of the 
permanent magnet for fields, and it does not have the remains of an electrode, and can 
acquire the permanent magnet rotator which can moreover attain simplification of a 
process, and shortening of production time, and its manufacture approach. 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view decomposing and showing the permanent magnet 
rotator concerning other examples of this invention. 

[Drawing 2] It is drawing showing the permanent magnet for fields used for this 
invention, and (a) is [ the sectional view of the center section and (c of the perspective 
view and (b)) ] the sectional views of the edge. 

[Drawing 3] It is the conceptual block diagram showing the electric gilding machine 
used for this invention. 

[Drawing 4] It is drawing showing the thickness of the deposit given to a magnet. 
[Drawing 5] It is the conceptual block diagram showing other electric gilding machines 
used for this invention. 

[Drawing 6] It is the conceptual block diagram showing other electric gilding machines 
used for this invention. 

[Drawing 7] It is drawing showing the relation between the heat treatment temperature 
of electroless nickel plating, and Vickers hardness number. 

[Drawing 8] It is the sectional view which inserts the Rota yoke of the permanent 
magnet rotator concerning this invention in a compressor. 

[Drawing 9] It is drawing of longitudinal section showing the conventional compressor 



for refrigerating cycles. 
[Description of Notations] 

1 Permanent Magnet Rotator 

2 Rota Yoke 

3 Permanent Magnet for Fields 

3 A The center section of the permanent magnet for fields 
3B The edge of the permanent magnet for fields 

4 Silicon Steel Plate 

5 Magnetic Pole 

6 Slot 

Ml Electric nickel plating 
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